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(54) [^HJ(7)«f5^1 3- [ (R) -1- (g^:*-#5/;&;i'jK-^W:t^>') :nf-^i. - 4 2 -r-t?^i^y ><7> 
(57) [^J^l «S 

[«^] 3- [ (R) -l-t Kn^v^:ii^yl.] 

Mb 11 




#aETT*si;s$'frs;i^sr4#ia^-r-53- [ (r) -i 

- m»::^^i^iJ/\^^-='/i^:i'^i^) ^^/i-] -4 -gift 
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m^mi] 3- [ (R) -l-t: Kn^>>cn^/u] ~ 




^&TliCRit>^^6Z.tt:W^t't^. 3 - [ (R) - 
[iS*^4] n;0i2^fc^i3r*^)-5M*«l?'^V^L3|^ 

[ft*3S8i tfy i;?v^2. 4, 6-=iy t^>-<7)#^ETic 

[000 1] 

j>^^irimM<D^m^mwt\.x^mtf:3- t (r) -i 

[00 0 21 

m^comm] ^ ^-<^J^Kitm^tl^^o\^e- 
l (R) - 1 Kndev^m^/w] :3?;>rw^-<;t;iHffc:^fe 

rv^^o ^<0b K^:^v'/VS^l-g'^i§e^C:fcV^ 



7^y^-<;^;i^{b•g^^fe<0»t•IS^t: (A) (Om^. m^^O-T 
y /u:^^iX:^/>2K^/Kk«J*^*"f O-r V 

f&i-<btzi^. m65(co-r y/w;t=^i/;^/nK-/K^^ 

rv^5 [^xnf->f^/PX (Heterocycles) 2 5# 2 
2 IM (1 9 8 7) ] o *fc. >fb^ife (B) ^v^^nn 
y^^^^l^ff^. 4-v^p«^/^T^y t:*y v:^^/#^T-C^ 

7 0%iJJlT-C$>!3 [yyx'fi^ 

y-^^r^y"^ ir-f ""J^^O (Bulletin of the Ch 
emical Society of Japan) 59# 1363M(198 
6) ^^Xfy" hy^h*^^ U-^J^^-X (Tetrahedron Le 
tters) 2 5^ 2 7 9 3 M ( 1 9 8 4 ) ] . ffl^-Ct 

lit 2] 




(A) (B) 

(c) ^yy^-r^- if yi^>fr>r 

'r>r i^-Y^^^ (Bulletin of the Chemical Soc 

iety of Japan) 5 9^ 1 3 6 3M (1 9 8 6) 

O0-T])/i^:^^^^:^/i^^-^/r^^ (D) riffi;6*L;6>^ 
-^i*. N-Ty/^:^^i/;^7;i^7j?^;P^ (E) *5J:TJ^N, 
O-lf;^ ir ]} (F) j^s^tci^ 

Kb 31 
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OH 

^ OCOCH, 
(C) 



OCOOCHjCH=CH, 
^ OCOCH J 



CD) 



OH 

^•.^^^OCOCHj 
qJ-NCOOCH,CH=CH, 

CE) 



OCOOCH,CH=CH, 
X__^OC0CH, 

pJ-NCOXH,ai=CH, 



[00031 

I»W!6S<if»:UJ;5 t-f«BIJ81 3t:38M©eWH. 3- 
[ (R) -l-fc Kn3r->3^^/b] -4-H^-2-r 

•f-)i:to*>3- [ (R) -1- {m.^:t^i^ijf\^if-~;vt 
[0 0 0 4] 

J'^i^. 3 - [ (R) - 1 -fc Kn:3f-v/3i5^/u] -4- 

UT y i^>m Srfieffl Biir/ua dr->*/p 

tofciK:f:, 3 - [ (R) -1-fc Ko^5/aif^/l'] -4 
[ft 4] 

,«*=\ 

iOn (I] 

, R«teiaT/wdf./wS4r, n I* 1 7'j:v^ L 3 

ftT-eff 5 r t d J: t) . ^S^lc t ±ge^:^AS/£ < , 

(1) 3- [ (R) -1-t Ko^i/nif^/w] -4-H 

Vtft^ife [I] <?>l*fctt2S«±t©flqeET-CS*£: 
C:t«:«Ff|ict1-5> 3- [ (R) -1- (Eft 




«ti-5±ffi (1) leeoKigi*. (3) ^immti^:^ 

-7^/l-^*fc{4^^X/l^^^^-C'fe5±i2 (2) tS«ro 
Kii&s (4) n;SS2Sfc(±3T'fo5±fB (1) )teV^L 
(3) fa«(OKit&. (5) RA5 2fi:t5j;Ut6{itJCgft 
L,TV-'5±IB (4) ^m<r>m^Wi. (6) R^JS^f^/wS 
-e*)5±E (1) /iV^U (5) l5*g(^>Kjt!£. (7) f 

#at-r-S±l2 (3) IE«®«jgife. (8) \f]}^^>t 
2 . 4 . 6 - = y i^v©#«ET»cKi£:$-8:5 t t 

i-5±iE (3) fE«cDK3ti*l::Sg-r.5'{.ro-r*)5, 
[0 0 0 5] *|gW<0 3- [ (R) -1- (gft:t:JE-i/ 
- 4 -gft- 2 -T-^5^S> 

/>^Jt*•)felc*3^^•Cffl^^bi^5 3- [ (R) -l-t 
Yu^'^s^^M -4 -eft-2-r-ifg^v'y 4 

[ft 5] 



OH 



{II] 



[^l'. R^iBftS^^-r, ] r-^i^^nsft-g-ti* 

*, R«'{>t<f4filtJI«r^i-5«-Cfco-C«>J;<. Sf 

ji^iJ^hmfi ifOi: 5 /<CT->/PftSrS»m5SSr*LT 

©■ftSSr^LrvrtiVNT/i'^/PS, TfV^-iv 
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-OCOR^ 

(D^. -S (O) ^-R^ 
K^'. R^^iE^feS^WUTV^rt>J:v^T/^^/^'£, 

-0-C-Y-R"» 

II . 
Z 

Ty^>5m>ri/S, ^ nT )\^'^ T y --/i-S*fc{i?S 

[0 0 0 6] ±E ^H^^s^^Lrv^Tt>J:v^r/u^/^ 

/K 1 -T'nb"::::/!-, 2 U f:=->'U/<t t*CO C i^gT 

iJ^nr/u^/vS;65fflv>?,tiSo ±15 rB»iS«r*rL-CV> 
:tt^7:=^/K lf^y-:^/K i^f'T=^/K ^#f-^T:=. 

±15 ^g^^S*^LT^^rt>iv^Ty-/^SJ 
CO rry-z^Sj turw:. y'^:^/^ 

m(0 5 '^^>«: < 1 1 1 lao-s-r ns^^r t>o3?#K«|l 

iffflv>e>*V'5o :ifih(ommwimh\.x{t. 5*v^ui 



Xtf>^y/K f=-:3^^/K l^ny/K :r:^f-yy/K -f V 

:t^1^^/y>'K ^T^/y/K ^ry^ry^y/K ^^^v 
y/K f^yy/K hyryy;K ^^r^^ryy/K x 

[0 0 0 7] ±i50r/l^=^r/K Ty-W^::^/!/. T/U^^ 

if) . ry-/^:t:^i^S (^Jx.a. :7ziiy:^->/^^0 . 
/Nn>/>- (:7 5.^, J^^, 
T'n^'^^/v^?^^ if) . €3^8^^^ ^^^^^'^^'^S (Wlx 

Lrv^rt>cl:v^«lRss*^f:asfflv^e>i^So ii«is<^» 

*Lrv^Tt><^;V^»SISi:L'C«:. Sg^S^*LTV>r 
4>J:i>Ci_e^/i-^/va («xa. pt^yw, Ji^^K >^ 

tf> -<Vi:^/uS?iif) . hyf'/K i^y/^?i^f;55fflv^e 
/^^yuS, hy^/K v'y/^;&5fi•LTV^•Ct<tl^g^feS 
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-CH (R^) COOR^ 

[0 0 0 8] R^-vmt>^tih^mr/u^/i^mtLx 
r-fcSo ^^;6^'Ct>. ±l2R^'C^^n5;«7/U2j<^e//wS 

(D^fcLTfl. R^;65Ci_6T/U:^/Wt><?5j!)W*L<. # 
(c:^5"/MiJ:v\ ±3^Lfc3- [ (R) -l-t:Ko:i^r 
v^ai^/u] -4-aft-2-T'^5^t^y iErtbgflc 

t^^o 0!lx.tf. «pM^O 1-2 5 4 6 5 6, rS^^K 
PV- W'^— X (Tetrahedron Letters) , 2 6 , 6 7 
3 (1 9 8 5) , I^, 507 (1987), (a, 

2 8 , 6 6 2 5 (1 9 8 7) (C|B«(Oj6rifeSrffli>r 

[0 0 0 9] ±J6L/h3- [ (R) -1-t Kn^i/cn 
^/U] -4-S^-2-T-^^v?y \\L^m [I] 



JES^-tirSr^tcJior. 3- [ (R) -1- {mSkHr^ 
J ^y^W^-^'f^z.biy^x^^, \\L^m [i] Rr- 

2*ircH3;5W*H.\ ft^^^ [I] <t LT 

t5tt2, e-zl^f-v^^^, 2, 4, 6 y v^>';iS^^ U 
v\ i"^c^i:>^. ;*:^^ST*ffi(/^<bnsigS<ir LT^:i. t^y 
v^v**: 2, 6-/i-^v^:/. t'y v':^f: 2, 4, 6~=3 y 

l«<^);^T-fflV>S<^;&5»*LV\ eyv^i^ 
hWL'^m [I] i:(??3- [ (R) -l-fc Knr^v^oi^ 
-4-B^-2-T-^^i^/ Vl^/HC^-r^lSffl 
flfi. i^flr^ii^l-l 0^/u^l:, if*U<(ii- 
3^/u^S:-CfcSo «?»Jx.«. 3- [ (R) -l-fc Kn 

tr. e*y 2, a-zU'f^-i^vTfi^tt^tLiit'O. 
0 1-0. S^yi-afii: 1-1 O^yu^l. »^L<J1 
0, 0 5-0. 5^/w3»^ l~3^/uai[Sr. tfyi^:/ 
a:2, 4, 6-^y v^VTil^n^tlii^O. 0 1—0. 8 
1-1 O^/l-Sl:. »*U<t^O. 0 5-0. 
5^/uaSf: l-'3^yuSiSrffli^So 
[0 0 10] lMi.^^n^m.:^7.'r)Vh LTH. ^K5!i>e> 

[{L7] 

o 
II 

X-C-OR' 

\.^^^ R2«:|l^^lSSr#LTV^TtJ:v^r/l':^/vS 

if:65fflV>btvSo R^-e^t>$ttS ra^S^r^^LTV^ 
Tt<tv^T/^:^e■/vSJ o rT/w:^rywSj turn. mfL 

i^eT/l/^^/l-S (|HJx.rl. n-yn 
tryu/itif) , Q^^r}V^:=^fV^ (M^«. i^^/i^, 1 

f^if) . g^feSS:^LTV^Tt<tV^7^::^/^S, hy^ 

y /w/j: ifd*e)S«ns 1 3<@;65fflv^e)tT. 
Ji. Ci^ryu^^/^S («llx:«. 31 ^/w. n- 
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2, 2. 2- MJ ^nninf'/K 2 - h U ^ ^/Ui/ y /W^i 
[0 0 11] XT^^:b$n6/^ny>'J^.^^ LTH. 

m&\^. 3- [ (R) -1-b Kn:^i/3i^/V] -4- 
g«i-2-Tif^i^y ^^l^/MC^LTiifif 1-1 0^ 
/i^^m. »*L<{i:2-6^/uSft-Cfc2>o RiSmg 
II. 3~ [ (R) Kn^^iyzn^/u] 

-2-Tiff-i^/>', {t^Sio [I] <^aS<bfi*^*(?5^ 
j;o-c^;i:5;as. ai^- 2 Ot:;5^?> 10 0 

t:, »*L.<{i0 7!)^b7 O'CT-fe^o SiSP#r^(lR^S?& 

mMt^f^. it^m [i] (omm. ^^^ummrn 

O^Pa. #*L<ft3 05)-;6^b2 4^Pflr*fe^o 

[0 0 12] ii^/^SiJ;^^^^fT*ii?T 

tci:oX. J:l9i«iR^-e35>oS»lWtc3- [ (R) -1 

Kn^^^- (JEJLT. THFtBS-r) , 1, 
2-v^^ 1, 2-v^^ 

y^/l-, g^^rn^/V, g^g^T^nbW, 

if) . m,iti^m mx.\t. -<i^-^>', h/^^i:/, 

F, 1, 2-i^p« h^vai^:/, BiK^f- 

10 0 13] ^«E*5J: 

U^3- [ (R) - 1 -t Kn^i/oi^yv] 
2-T-^f^i^y^-<^aS(Cio'r^/^^;653- [ (R) 
- 1 - k Kn - 4 -gift- 2 -Tif ^i^/ 

i^lglC*fLT. iiffi-l-^SOOml, »*L<H5-'l 

0 0mix*fe5o *SJf-eii. Rf£:i§m*(c:joV^rfflv>^ 
ig:3|sKt;^itei [II] (oz&.<omm^mtir^:Lt\tfi:\\ 
^tit>h. lS3|sHt:^0 3fi:d5att-efc^«^tt. 



[ (R) -1- mSk^^^'y^^^^-^^^^^^^iy^) 

OCOOR' 
0 

[^^. R\ R^HMfS^I^S^^^r^o ] r*^:b$ 
7 y -^'c^ J: o r :i t^x^^, 

[00 14] *^P^T*#e>iX^3- [ (R) -1- (S 

If. i^/uX (Heterocycles) 2 5^ 2 2 1 

M (1 9 8 7) . :/y^-f if 
^T^T-f i?ir>''^>^ (Bulletin of the Chemic 

al Society of Japan) 59# 1363M(198 
6) . -r h^^Knyu^— X (Tetrahedron Letter 
s)2 5# 2 7 9 3H (1 9 8 4) . 1^. 2 6# 8 
9M (1 9 8 5) , ^^iJ/U yr—^i^^'>T^^/l' 
y/^v"^ (Chemical &; Pharmaceutical Bulletin) 
3 7# 2 3 3 8M (1 9 8 9) . v^-^—' isTZf 

i/B> (Journal of the Chemical Society Chemical C 
ommunication) 908H (1983) . 1^. 821M 

(1 9 8 9) , ^JV^^^ T^^ (Helvetic 

a Chimica Acta) 6 9# 1576H(1986).«F 
§|Hg 62-263183. 1^57-146777. 1^6 
4-22880. 1^64-22880. 1^61-474 
89, 1^63-303981. 1^63-287779. 
1^63-188662. P60-104088. 1^64 
-4 3 986. 1-197483. 1^3-167 

187. 1^3-163081. (^2-300187. m 
2-1 4 9 0. iRp«¥2-l 7 7 11 8 *iflC|B«fc<D:fr 

[0 0 15] &.-r\^%Mm^iix^^nmx*:6^%mi:^h 

ri^o^^cn (Gemini) 20 0 (2 0 0MHz) ^7^^^ 
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d : ¥':f\yv V 

q : ^ y fV'T y V 

J : :*5/>^y >^i/ 



t : y^y-fvy V 

br : l|SJt^:v^ 
[0 0 16] 

immm 

(3R, 4R) -4-Tir h:3f-v/-3- [ (R) -1- 
tKo^v^^^/l^] (1.06g) 

4-i^;<^/\^r^/lfVi^>' (1.47g) ^;(JD;t. ^ 
V>Ti5'nn:^^^^/W (3.1 8ml) (Dv^^nnp^^^/ 

(lomi) ^smmM-fxmri^tco mrmrWim 

M"C3 0 5>PaaS#LfCo Rj£JK«rlSri£g&. A^*-e)ii3?: 

Vyy^- (->y*y7^5 0g, R^oi^/U ^^ri^V 

1 : 2) 'e^g|ffliK-t-6<J:. (3R, 4 R) -4-r± 
h^v/-3- [ (R) -1- (r !;y^^:^^/:*/V'4^^/^ 
:d-^v') :n^/i/] V;^5o. 0 5 4 g. 

(3R, 4R) -4-r'^h^i^'-l-r])/l^:t^i^:fy 
/U7r::=^/U-3-~ [ (R) - 1 -fc Kn:^iyai^/V.] -2 
-rif5"v^/>';i>So. 3 3 2 gSt/ (3 R, 4 R) -4 

[ (R) -1- irV/^y^^i^:^iJ/i^^^='Jl^:t^i^) 
/l^] -2-rif5^i^/ V;65 0, 4 3 5 g#??ixfCo 

(3R, 4R) -A-r±h^i^-l-TV/i^:t^>':^ 
;W3K=./U-3- [ (R) -1 -fc Kn^ri^:^^/!.] -2 

I R (Neat) : 2980, 1830. 1750cm"^ 
^H-NMR(CDCl3) 6 : 1. 37 (3H, d, J=6. 2Hz) , 2. 16(3H, 
s), 3.19(lH,dd,J=I.6 &;6.2Hz), 4. 25 (IH, quintet, J=6. 
2Hz), 4.7-4.8(2H,in), 5. 3-5. 5 (2H, m) . 5. 97 (IH, ddt, J= 
10. 2, 17. 2 &; 5. 8Hz) , 6. 37 (IH, d, J=L 6Hz) 

(3R. 4R) -4-T'feh^i/-l-ry/V':t-:^i^;<7 
yl/#r:/P-3- [ (R) - 1 - V 

I R (Neat) : 3000, 1830, 1750cin"^ 

- NMR (CDCI3) b : 1. 46 (3H, d, J=6. 4Hz) . 2. 13 (3H, 
s), 3.34(lH,dd, J=1.8 &;6.0Hz), 4. 6-4. 8 (4H, m) , 5.18 
(IH, dq, J=6. 4 & ; 6. OHz) , 5. 3-5. 5 (4H, m) . 5. 8-6. 1 (2H. 
m), 6.56(lH,d, J=1.8Hz) 

[0 0171 #*«^2 

(3R, 4R) -4-rir h^i/-"3- [ (R) -1- 
\iVu^i/:x.^/U^ -2-T-fef^v?/:x (1.04g) 
SrKiftTHF (3 0ml) (CS^^U (0.9 7m 

1) o^/^-c^t3^:^KTy/^ (0.6 4ml) «:*0 

x:T3 0*C"eaE«iL/ho i^mmz^uxi^mr]};v 



(3.18ml) i:ZWmm. 3 0t:-e2^ KltJ^L 

u^iN Hci ^mx.xm^U'^f^o 

/^5 0g, g^ggai^/U — 1:2) TttKf^ 
(3R. 4R) -4-T-fe h=3rv'-3- [ (R) - 
1- {r^) ;\^:t^^y^jx^^^=^;i^:t^iy) -2- 

[0018] %m^\ 1 

(3R, 4R) -4-T-fe h^v'-3- [ (R) -1- 
fc Kn^v':^!^/^.] ~2-r'^5^v^/>' (5. 1 9 g) 
^^i^THF (12 0ml) (c:^;O^L. 2.^-)V^^/\y 

(6.9 9ml) :}oJ:U^b*y (0. 4 8ral) ^;!jPx.. O 
lxT*i5^an:^KTy/U (3.18ml) «r:!Hl;ir 3 0 t:T* 

Si^Lfco inwimz.^ xixii^mr }v (3. 1 smi) 

^3lH]iiJ!jpm> 3 0^T*2^P^lt#LfCo iS/ET^JKS 
5feLr#e>tT. fci3^l6lCB^Kn:^/V (2 0 0ml) 
IN HCI (5 0ml) ^SDX.-CS<9^i; -^fCo W^S^ 

?>Hfc«S«ri/y;<7'5^/^:«77A^n'^ hi5^7:7.f- (>> 
y;^yyH 4 0 g, g^^3if^/i/-^:^f-^^ 1 : 2) -C 
i|*M-r6<b. (3R, 4R) -4-r-t h^i/-3- 

[ (R) -1- (Ty/^;^^^i^:^^;/^>K::ly^:t^i/) 

g (IR^9 0%) ^btiycio 

I R (Neat) : 2980, 1790, 1750cm'^ 

^H-NMR (CDCI3) 6 : 1. 46(3H, d, J=6, 2Hz), 2. 12(3H. 

s). 3.37(lH,dd,J=1.4 &;6.8Hz), 4. 6-4. 7 (2H, m) , 5.12 

(lH.dq, J=6.8 &; 6.2Hz), 5. 29(1H, dq, J=10. 4 &; 1.4Hz), 

5.36(lH,dq.J=17.4 &; 1.4Hz), 5. 85(1H, d, J=l. 4Hz), 
5.94(lH,ddt,J=10.4. 17.4 &; 5.8Hz), 6.53(lH,brs) 

[0 0 19] %m^2 

(3R, 4R) -4-T-fe h^v^-3- [ (R) -1- 
tKn^e^ji^/V] (1.0 4g) 

'kmk^iir^'f^^ (3 0ml) 2,6-/P^^^ 
V (1.4ml) ^i.ry^^^)^yV (0. 1ml) ^rAPx.. ov^ 
r^iJ^nn^^g^Ty/l- (0. 6 4ml) Sr*DxT 3 Ot:-eSt 
^L^c l^raSI-:J'nti:VKTy/l- (3. 1 8ml) «: 
4(Hli6Jpm. 3 0t:'e2^F^«^$LfCo jSJET^SIW* 
LT#e>tLfc?Sglc:g^^:n5^/l.:fcJ:U:iN HClSrJP 

iTSt)ig'tf;rco &fp«Kffl7K^JR. 
fco MffiT^«Ee*LT#?>nfc^ffi^v-y;^y/^:<7^ 

Ar^D-7hi/7:7^— (v^y;!7y/U5 0 g, g^^:i:^/U 
— 1 : 2) -e«S{-r5<i:. (3R, 4 R) - 
4-r-fe h^^v'-S- [ (R) -1- (r ]) 
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»l*!fe^Lr 1. 3 9 g (IR^90%) mhtlit. 
[0 0 2 0] 3 

^i^oL^y (3 0ml) «rfflv>T. mmi^KJt^i^m^m'r 

(3R, 4R) -4-rir h=^i/-3- [ (R) -' 

T-fef^i^y>';6>S^^fejft<^^^t LTl. 4 2 g (iR^9 
2%) »e>H)to 
[0 0 2 11 ^ife0ii4 
llffi^■|2(;l^f^V^Ti^:^^1^>Of^t?^}{Cg^®?^^/^ (3 
Oml) ^ffll/^T. ^clp:^^T!J/W^'g^t^2, 5 6inl^ 
l^«t-S^Sb^ft!jS-r5<h (3R, 4R) -4-Ti?h 
=arv^-3~ [ (R) -1- (r 

:^v') 315"/^] -2-rif^v^y>;55j!l^J|fe*i^fe^U 
T1.3 1g (l|X^8 5%) mhtlfc. 

[00 2 2] mmvis 

mmmn^m^x2, ^-jv^i^i^<D\^f:>^\^2. 4, e 

-=3 y (3R, 4R) -4-rirh=^ 

i/-3- [ (R) -1- (T])/\^:t^''^iJ;V7f^=^;V:t^ 
» :r^/w] -2-T-bff-i^/ VI. 2 5 g (iR^S 1 

%) #ibnfCo 
[0 0 2 3] 6 

(3R, 4R) -4-r-fe h=^S/-3- [ (R) -1- 

t Kn:3^->iii5^/u] _2-T-^^v^/ V (1. 7 3 g) 
^mMTHF (4 0ml) (C^^^L. 2,6-/U^v^V 
(2.3ml) ^^X^\f))'i/> (0.0 8ml) Sr^PxL. oi^ 
■C^no^Kp-^^hn-O^i^/u (2. 1 6 g) SrJD^ 

^>v?yu (2. 1 6 g) ^4lHliiJP^. 3 Ot:T*2^r«1 

;&>7y^8 0g, B^g^^^/v— 1:1) T-1»K 
-f-S^. (3R, 4R) -4-r-fe>^v'-3- 

[ (R) -1- (p-:=: hn^:xi^/V':e-^i/:3j;/V:^;::/V 
:^^i/) sc^jV] -2-T'^'f'^y^/>tm^^^^Bt\^X 
3.01g (JR^8 8%) iK^7 9-8 0t: 

I R (KBr) : 3280. 1780. 1750, 1740, 1520cm"^ 
^H-NMR((n)Cl3) 6 : 1.47(3H.d.J=6.4Hz). 2.12(3H. 
s), 3,38(lH,dd, J=1.2 &;6.4Hz), 5. 16 (IH, quintet, J=6. 
4Hz), 5.25(2H.s). 5. 86(1H. d. J=l. 2Hz). 6.56(lH.br 
s), 7.55(2H.d,J=9Hz), 8. 24 (2H. d. J=9Hz) 

[0 0 2 4] %mm7 

(3S, 4S) -4- [ (R) -1- {-JyzxL=^;V:^^ 
jV^^-yi3;U:^^^/V) ^^/U] -3- [ (R) -1-t 
Ku:^i/3if^/l^] (1.0 6g) * 

KjftTHF (3 0ml) tCg;5^U a.e-yl-^S^V' (0. 



7ml) il^^X^\f^)i?> (0.0 5ml) ^mfL^ 0\i^Xi7 

uu^mrv^^ (0.3 2ml) «r^jDx.T3 ot:-c^i$L 

fco im^%\C^uu^mr^};\^ (0.3 2ml) «:4tH] 

iiinm. 3 0t:-c2^Ffla»L^o «JETg?«e*UT 
n'-^v^yy^- (v/y ;^y/u5 0 g, g^g^rc^/u — . 

1 : 2) T'ftSS-r^t. (3S, 4S) -3- 
[ (R) -1- (r y/i'^^i/;^/i-3}^:=^yv;e-^v) 
/u] -4- [ (R) - 1- (v^^icn/M^/i-:^^^;?; 

LT1.26g nhiltio 

I R (KBr) : 2780. 2950. 1770, 1750, 1730. 1655cm 
-1 

'H-NMR(CDCl3) 6 : 1. 27(3H, d, J=7Hz). 1.29(3H.d, 
J=7Hz). 2.75-2.90(lH,m). 3. 15(1H, dd, J=2 &; 8Hz). 3. 
89(lH.dd, J=2 &; 5.6Hz), 4. 55-4. 65 (2H. m) . 4.95(1H. 
m), 5,2-5.4(2H,m), 5. 8-6. 05 (2H, m) , 6.86(lH.s). 7.2 
-7.4(10H, ra) 
[0 0 2 5] 

Wm\ &sTK:mm<o^3kt:m-t1tih\c. (3R, 4 

R) -A-r±V^i^-Z- [ (R) -l-tKnr^v^ 
-2-r'^'^iy/l^t^un^mT^);\^t^. 

^mM&^^x:^i^m^^TxRic^^^itmo:> (3r, a 

R) -4-r't h=^e^~3~ [ (R) -1- (Tl^/U::^ 
^J^v/:?^;^^^^::^/^;^^^^/) _ 2 -Ti^^^v?/ 

(G) . (3R, 4R) -4-T-feh=^v'-l-Tyy^ 
:t^->:iE;yU/Kr:yl/-3~ [ (R) - 1 -M Yn^^y:si^ 
/U] -2-Tif^v^/>' (H) ib^ctO^ (3R, 4 R) - 
4-r-feh^v^-l-ry /u:^^iX:5(7/W7K::^yw- 3 - 
[ (R) -1- (r !;/i-:^^i/:5&yU2K3:^/W;^-^v-) :r.^ 

-2-T'^^i^/> (I) OiR^ (%) Sr^-fo 
[tftf^fe] (3R, 4R) -4-rir h^riX-3- 
[ (R) -l-t Kn:^i/3i^yi.] -2-T-^^v^/^- 
(6mmol) irmm (2 0ml) tffi^L*SSSr*nx:fc«, 3 
Ot:X-^^nn^g?r y (2 4mmol) $r 3 . 5 ^F«l75^ttT 

JBTUfco 3 ot:-C2^rflst^^^ g^g?^^/i--e*f^ 
U IN HCU fiSKfflTK^JK. 7K"C|iII9:aci^LfCo 

W^^<Oit^(^ (G) . (H) :}oJ:U^ (I) (^^fi^H 

HPLCO^fr : :Capcell pak C^e 

: UV (2 1 8nm) 
: 1. Oml/min 
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(0 0 2 61 



OCOOCHjCH^CBj 
(G) 



OH 



X00CH2CH=CH, 
^OCOCHj 



jy^NCOOCH»CH=CH, jy/^-NCOOCH,CH=CH, 



(H) 



(I) 



(%) 



No. 






G 


H 


I 


1 


f ll'/y+2,6-A^y 


THF 


90 


0 


0 


2 


n 




90 


0 


0 


3 


I! 




92 


0 


0 


4 


n 




85 


0 


0 


5 




THF 


81 


0 


0 






THF 


47 


0 


0 






CH2CI2 


3.5 


21.5 


21.3 



1^-<T^-r-r (Bulletinof the Chemical Society of J 
apan) , 5 9 , 1363 (1986) 

- [ (R) -l-t Kn:^i/ai^/i.] - 4 -gift- 2- 

0^^*PBW<!r L'C*l9/i3~ [ (R) -1- ({ 



^->:«;/u>3<^/^::d-^V) ^^/w] - 4 -gift- 2 -T-^ 
^fS.^rmtLX^mtj:3- [ (R) -1- m^:^^ 
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